M
ANY attempts have been made to increase the yield of soybeans. Except in localized instances the soybean has given very little response to direct applications of phosphate and potash. Even though the soybean is a legume it has been supposed that the amount of nitrogen fixed by the symbiotic bacteria falls far short of meeting the nitrogen needs of the plant. This may be true, particularly on the light colored, low organic matter content soils of some areas of Ohio. In order to obtain further information regarding the nitrogen requirements of the soybean plant, sand culture experiments were conducted with this plant in 1948 and 1949.
Review of Literature
Considerable research has been done on many plants in order to study their nitrogen requirements and the effects of nitrogen on the development of these plants. Loustalot and Winters (7) and Greg;ory (3) have shown that nitrogen deficiency leads to a low content of nitrogen in the plants and depressed growth. Wadleigh (19) observed that growth response in cotton followed the percentage composition with respect to nitrogen. Murneek (9, 10, 11) has shown that fruit set in the tomato and Biloxi "Contribution from the Department of Agronomy, Ohio Agricultural Experiment Station, Wooster, Ohio, taken from thesis submitted by senior author to Graduate School, The Ohio State University, Columbus, Ohio in partial fulfillment of the requirements for the degree of Doctor of Philosophy. This work was supported in part by a financial grant from Swift and Company, Chicago, III. Published with the approval of the Director of the Ohio Agricultural Experiment Station. Received for publication August 25, 1950. formerly graduate fellow, now Assistant Professor of Soil Science, Cornell University, and associate agronomist, respectively. soybean was conditioned by the amount of nitrogen available to the plant. Yield of sugar beet seed was found by Pultz (14) to be reduced by the Jack of adequate nitrogen during'fruiting. Whitehead and Mitchell (21) found the highest guayule seed production was shown to occur at highest nitrogen level.
The impetus for study of carbohydrate-nitrogen relations in plants was begun by Kraus and Kraybill (6) with their studies on the tomato when they postulated the now familiar vegetative and reproductive responses of the plant. Thomas (15) and Parker and Borthwick (12) have shown that there was no specific carbohydrate-nitrogen ratio essential to fruiting. Murneek (11) observed that the carbohydrate-nitrogen ratio in Biloxi soybeans increased with time, and the initiation of sexual reproduction preceded accumulation of carbohydrates and the increased carbohydrate-nitrogen ratio.
The studies of Murneek (10) , have shown that absorption and translocation of ammonia nitrogen occurred rapidly to the aerial portions. A rapid initial increase in ammonium nitrogen in the more mature parts suggested a conversion of the ammonium ion to the organic nitrogenous compounds and the transfer of such compounds to the more rapidly metabolizing portions of the plant. Direct translocation of ammonium ions and synthesis in situ was not excluded. Engard (1) in his study of translocation in the Cuthbert raspberry reported there was a steady increase in concentration of organic nitrogen from the basal segments to the top of the plant. There existed a gradient of soluble nitrogen from the stems to the leaves suggesting a differential utilization of soluble forms, with greater protein synthesis in the leaves rather than a movement of nitrogen. Gregory (3) found with barley that in nitrogen deficient plants all nitrogen fractions were present in the same proportions as in fully mature plants, indicating a normal course of protein synthesis. Little difference in the proportion of soluble nitrogen to total nitrogen,
